Fas antigen modulates ultraviolet B-induced apoptosis of SVHK cells: sequential activation of caspases 8, 3, and 1 in the apoptotic process.
Interferon-gamma (IFN-gamma) induces various apoptosis-related proteins, including Fas antigen (Fas) in keratinocytes. Ultraviolet B (UVB) irradiation produces "sunburn cells," a specific type of apoptosis. Previously, we reported that IFN-gamma augments Fas-dependent apoptosis of SV40-transformed human keratinocytes (SVHK cells). Caspases are a new class of cysteine proteinases that play an important role in apoptosis. We investigated the mechanism of UVB-induced apoptosis by examining activation of the caspase cascade. UVB irradiation of SVHK cells increased the activities of caspases 1, 3, and 8, which were detected at 3 h, and peak activities occurred at 6 h. Pretreatment of SVHK cells with IFN-gamma significantly increased the activity of caspases 1, 3, and 8. UVB-induced caspase 8 stimulation was significantly suppressed only by caspase 8 inhibitor, while inhibitors of caspases 1, 3, and 8 significantly suppressed UVB-induced caspase 1 stimulation. Caspase 3 and 8 inhibitors, but not caspase 1 inhibitor, significantly suppressed UVB-induced caspase 3 activity, suggesting sequential activation of caspases 8, 3, and 1 in UVB-irradiated SVHK cells. Cross-linking and immunoprecipitation analyses showed multimerization of Fas antigen following UVB irradiation of SVHK cells. Pretreatment of SVHK cells with IFN-gamma significantly augmented UVB-induced apoptosis that was accompanied by increased Fas expression. The susceptibility to UVB-induced apoptosis was also increased in Fas-transfected SVHK cells (F2 cells). Neutralizing anti-Fas antibody significantly suppressed caspase activation and Fas-dependent apoptosis of SVHK cells and F2 cells. In contrast, UVB-induced caspase activation and apoptosis were not inhibited by neutralizing anti-Fas antibody in both cell lines. Our results suggest that UVB directly activates Fas and subsequent caspase cascade resulting in apoptosis of SVHK cells. Furthermore, the expression level of Fas antigen in keratinocytes influenced their susceptibility to UVB-induced apoptosis.